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(54) Title: INSULATIVE SPACER/SEAL SYSTEM 

(57) Abstract 

A insulative, gas impermeable spacer frame 
(15) is provided for the precision separation of 
two or more transparent glass or plastic panes (13, 
14), and is hermetically sealed in place to prevent 
the ingress or egress of moisture vapor, and to 
contain various noble gases, or air, between the 
adjacent panes, being used in insulated lights for 
windows and doors. The spacer (15) is made of in- 
sulative organic material of suitable stiffness such 
as cardboard, or plastic over which is applied a 
coating or lamination of gas and moisture vapor 
barrier materials (22, 24, 25), thus forming a com- 
posite insulative web which may be fabricated in- 
to tubular structures to form separate frame units. 
Such spacer structures may possess extremely low 
thermal conductivity, so as not to constitute a 
thermal bridge between the panes being separat- 
ed, thereby diminishing and even eliminating the problem of window edge frosting and/or peripheral dew point development, 
such as occurs when metal spacer devices are used. The hollow, tube-like spacer form may be used to contain desiccant materials 
(19) for absorbing moisture and an organic vapor that evolve or may be present within the hollow window cavity, created when 
the spacer is sealed in place. The material or materials for the improved insulating spacer may be supplied in a flexible, planar, 
ribbon-like form, of continuous length rather or as a preformed stiff section, as at present, thus enabling the economic advantages 
of making various sizes of spacer frames without the cut-off losses which otherwise occurs when such spaces assemblies are cut 
from stock lenghts of rigid, preformed hollow profile. However, the provision of the unique spacer, made up into predetermined 
lengths also is contemplated. The rigid stock lengths are then readily square cut or mitered and jointed with insert joints, to form 
insulating spacer frames. The provision of a protective film, against ultra violet degradation may also be readily incorporated in 
the spacer or coating formulation. 




WO 92/08030 



PCT/CA91/00395 



Insulative Spacer/Seal System 

TECHNICAL FIET.D 

The invention is directed to insulated spacer systems 
for use in fabricating multi-paned lights. 

5 BACKGROUND ART 

The manufacture of multi-paned window lights for use 
in the glazing of windows and doors requires that a 
controlled insulative distance be kept between the adjacent 
glazing panel panes. Ideally, this gap distance should be 

10 defined by a peripheral fraire, which is hermetically . sealed 

to the spaced apart panes thus creating a confined "dead air" 
space, which may be optionally filled with an improved 
insulative gas. 

Such spacer frarres have usually been roll-formed, 

15 using tubular type aluminum profile sectioned frame 

materials, the hollow interior of which frequently serves to 
receive moisture vapor desiccants, for the removal of any 
moisture that may be present within the sealed construction. 
While such metal spacers form an effective moisture vapor 

20 barrier, they also possess high thermal conductivity 

characteristics, with a conductivity coefficient "k" value in 
excess of 117 which creates a thermal bridge between the 
panes being separated. This construction is responsive to 
dew point levels and can lead to the accumulation of 

25 moisture, as condensation and frost around the glazing panel 

periphery . Such accumulations are undesirable aesthetically 
as well as being potentially destructive to ad j oining 
structures, due to staining and moisture damage. 

Thermally insulative spacers have been made f rem ther- 

30 mosetting and thermoplastic materials by the pulltrusion or 
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extrusion process, which indeed have overcome the thermal 
insulative problem, but have failed to durably respond to the 
requirements of lew gas permeability, resistance to sunlight 
degradation due to the action of ultra-violet light energy and 

5 have caused internal "fogging" of the glazing panel due to 

outgassing of hydrocarbon vapours frcm the plastics used, which 
can condense on the internal faces of the inner and/or outer 
panes. The developing use of special glazing glasses has tended 
to exacerbate ultra-violet degradation, tending to reflect and 

10 build up the ultra-violet level. 

It will be further understood that, in addition to ther- 
mal insulation and gas encapsulation and retention perform- 
ance, which are particularly important, the requirement also 
exists for practical, lew cost, effective spacers that re- 

15 quire a minimum of waste during fabrication, lend themselves 

to ready formation and installation, and which provide for 
the incorporation of absorbents for moisture vapor and other, 
hydrocarbon gases, to extend the service lifespan of a seal- 
ed, insulative glazing panel. 

20 Various aspects of the prior art are to be found in the 

following United States patents which are directed to rnulti- 
paned window systems and cotponents thereof. 
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In various solutions, ranging frcm Stetson to Derner et al. , 
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various aspects of spacer provisions, and of their respective 
limitations may be fairly readily identified. In addition to 
complexity, the costing aspects of each spacer system must be 
born in mind as well as the need to extend the sealing life 
5 expectancy of the spacer. Only an established, long term life 

of several years duration can effectively validate the longevity 
of seal effectiveness that may be achieved by a particular 
system. 

A further, highly significant aspect of any such spacer 
10 system is its suitability for assembling into a windcw unit. 

Factors such as ease of handling; handling robustness; 

longitudinal and lateral stiffness; ease of cutting to length 

and facility for forming joints, particularly corner joints; 

suitability for applying adhesives to selected surfaces, are 
15 all relevant factors in determining the suitability of spacer 

elemants. 

In the case of pultruded, glass reinforced plastic 
sections, these are generally of considerable thickness, 
which complicates corner formation. These sections generally 

20 possess an unacceptably high gas permeability, while also 

tending to emit hydrocarbon vapours into the sealed space 
between the glazing panes. They are also a comparatively 
high cost item. 

Extruded- and roll formed netal sections, which are 

25 widely used, create a highly conductive thermal bridge, 

leading to dew line formation. 

In reviewing the various aspects of the prior art it 
should be born in mind that an ideal spacer should be of lew 
cost; should possess extremely high resistance to gas 

30 percolation therethrough; be suitably constituted to traverse 

the corners of the panes; possess high resistance to 
degradation; be laterally flexible, readily applied, and 
effectively adhered and edge- sealed; structurally stable; of 
sufficient mechanical strength for installation; and 
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possessing a lew edge-to-edge thermal conductivity factor. 

Costs have been Jcncwn to run as high as ninety cents 
Canadian per lineal foot, for a compound aluminium/plastic 
section, constituting a thermally broken aluminum seal. 

5 

DISCLOSURE OF INVENTION: 

The present invention provides a multi-layer glazing 
panel separation system incorporating, or to which may be 
applied, a seal neans to provide a hermetic seal between op- 

10 posed, substantially parallel gas impermeabte glazing panels, 

comprising; an elongated ribbon-like section of lew cost 
insulative organic substrate material such as cardboard 
having a plurality of lateral panel portions of predetermined 
transverse width and lateral edge to edge load bearing 

15 capacity and lew thermal conductivity; a barrier layer of 

substantially gas impermeable and ultraviolet degradation 
resistant material on at least one transverse portion of the 
section to substantially preclude on a long-term basis the 
percolation of benign gases and air therethrough; and edge 

20 means for securing the seal in edge sealed relation to 
adjoining portions of a respective windew pane. 

In one embodiment of the invention there is provided a 
composite tubular insulative spacer for the precision 
separation of glazing panels in substantially mutually 

25 parallel relation, comprising an organic substrate having a 
coefficient of thermal expansion corpatible in use with the 
glazing panels, the substrate being faced with an 
overcladding layer of gas impermeable organic barrier such as 
polyvinyl alcohol or polyvinylidene chloride, and material 

30 preferably selected from the group comprising polyvinyl 

alcohol, polyvinylidene chloride, thermoplastic polyesters 
and ethylene vinyl alcohol copolymers and combinations 
thereof applied to selected surfaces of the substrate. 

The subject spacer may be economically provided as a 
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ribbon of predetermined width, foldable laterally into a 
plurality of longitudinally extending narrow panels, to form a 
fabricated spacer section; the spacer section when formed having 
at least one of the panels lying in a plane normal to the plane 

5 of the fabricated spacer frame, at least one face of the panel 

being covered edge to edge by seal diaphragm means in gas and 
vapour substantially non-permeable, sealing relation, the ribbon 
panels being of predetermined stiffness, laterally, whereby in 
use the spacer section possesses predetermined values of lateral 

10 stiffness and lew edge-to-edge thermal conductivity. In a 

number of embodiments of the invention a plurality of 
longitudinal fold lines may be provided, to facilitate lateral 
folding of the ribbon to form the spacer section, the fold lines 
extending substantially parallel, longitudinally of the ribbon. 

15 The fold lines generally comprise indentations wherein the 

thickness of the ribbon section is locally diminished. 

A range of low cost organic substrate materials 
possessing the requisite strength and formability 
characteristics may be used, including cardboard and Keyes 

20 (T.M. ) fiber board as well as extruded or colandered foam 

thenoplastic sheeting. 

Cardboard is readily available in mill roll form, up 
to 1000 feet continuous length. Thirty point and sixty point 
cardboard, respectively 0.5 millimeters (mm) and 1.5 mm 

25 thick, appear suitable. A reflective and sealing diaphragm 

may include aluminum foil of 0.001 inches or less, possibly 
laminated with or vapour deposited on saran (T.M.) thermo- 
plastic. Other sealant foil materials may comprise tin foil, 
lead foil, and even gold foil. 

30 A reflective diaphragm may be applied to the portion of 

the substrate forming the spacer surface enclosing the inner 
periphery of the glazing panel, generally being slightly 
undersized to avoid formation of a thermal bridge between the 



two glazing panels. It will be understood that the sealing 
diaphragm is generally not a requirement for the full lateral 
extent of the ribbon. 

An insulative spacer, fabricated from an organic 
material may have a thin metallic foil or coating applied to 
the inner surface of an enclosure into which the spacer is 
formed. Extrerrely thin guage coatings , in the order of 
0.0125 through 0.0375 m.m. can form a gas impermeable 
membrane, isolated frcm contacting the glass pane. 

The provision of a spacer material in ribbon form 
permits coiling of the ribbon, in an unfolded planar confi- 
guration, into rolls of extended length, elsewhere referred 
to as being "endless", frcm which portions may be readily and 
precisely cut to desired length to form an insulative spacer, 
frame-shaped seal of desired, predetermined peripheral length 
for a seletted size of installation. The planar nature of 
the coiled ribbon-like spacer permits cutting of suitable 
notches into side panel portions of the ribbon, generally as 
defined by the appropriate fold lines, and the precise appli- 
cation of lateral bend creases, enabling the precise location 
of the respective corners of the peripheral frame seal. 

Formation of the thus prepared ribbon into a closed or 
semi-closed box section then provides a peripheral seal com- 
prising a container section within which an appropriate quan- 
tity of dessicant material may be inserted. The form of the 
ribbon formulation, facilitates formation of the rj±>bon into 
a precisely structured, strong section, readily capable of 
withstanding the lateral loads to which the window panes are 
subject, during assembly. The final sealing and load bearing 
capability of the spacer is usually supplemented by the 
provision of a peripheral secondary seal of polysulphide 
plastic which serves also to protectively isolate the subject 
spacer and sealant seal construction. 

The material thickness and/or width of a metallic seal 
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diaphragm may be applied such as not to constitute a thermal 
bridge. Ultraviolet protection may be provided by applying a 
surface coating pigmented with a combination of carbon black and 
other metallic oxcides such as iron. 

5 Superior seal ing against gas leakage may be achieved, 

using a polyvinyl alcohol layer , applied as a coating or 
film, and protected against moisture degredation by a Saran 
(T.M. ) polyvinylidene Chloride . The Saran also can serve as 
a sealing and protective covering and also as a bonding agent 

10 section faces to be adhered to each other. 

The generally closed nature of the formed section also 
has a self-protective function for the inner surfaces 
thereof, against ultra-violet degradation, in addition to the 
provision of other function-specific protective coatings. 

15 The box section formation facilitates the provision of corner 

reinforcement, comprising insertable plastic corner pieces, 
or L-shaped section-side reinf orcesrents , in the fraire-like 
seal. 

The present invention further provides a method of fab- 
20 ricating a multi-layer window light, having a plurality of 

panes in peripheral, hermetically sealed relation, comprising 
the steps of: providing an endless ribbon of predetermined 
width and lateral stiffness, and having at least one selected 
area thereof substantially gaseously non-permeable and pos- 
25 sessing a predetermined limiting value of edge-to-edge ther- 

mal conductivity thereacross; severing a predetermined length 
of the ribbon; folding the ribbon laterally along longitudin- 
ally extending fold lines to form an elongated spacer sec- 
tion; jointing the ribbon length intermediate the ends there- 
30 of to form a frame-like enclosure; joining and sealing the 

ends of the ribbon length, to complete the enclosure; 
installing the enclosure in planar oriented relation as a 
spacer between a pair of window panes, to enclose a space 
between the panes, within the enclosure; and sealing the en- 



closure in hermetic, sealing relation with the panes, to 
preclude the undesired transfer of gas and vapour relative to 
the space. The method nay further include the insertion of 
desiccant material within selected portions of the respective 
hollow sections forming the sides of the seal enclosure, in- 
cluding perforating the ribbon in predetermined areas, to 
provide breathing access between the desiccant material and the 
hermetically sealed space between the windcw panes, for the 
absorption of any moisture or hydrocarbon vapours that are 
present or may evolve. 

Such breathing access perforations may be drilled into 
an appropriate surface of the formed section, or punched out 
of an appropriate ribbon panel, or provided by the cutting of 
appropriate panel corner reliefs. 

It will be understood that the presently disclosed seal 
may be made up into fonred sections of pre-cut length, such 
as 7 meters. The preforned length can then be readily made 
up into spacer frames of a desired shape. Such spacer frames 
may utilize various types of corner joint in inserted rela- 
tion within the section, to provide an effective window seal. 
Further seal embodiments include pairs of U-sections 
assembled in mutual adhering relation to form closed box 
sections. The use of a Saran coating at the section 
interfaces makes possible the heat sealing of adjoining 
faces, without requiring adhesive. 

BRIEF DESCRIPTION OF THE DRAWINGS : 

Certain embodiments of the invention are described, by 
way of example, without limitation of the invention thereto, 
reference being made to the accoipanying drawings, wherein: 

Figure 1 is an end view, in section, of a portion of a 
glazing unit incorporating an insulation spacer embodiment in 
accordance with the present invention; 

Figure 2 is a like view, in perspective of a further 
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embodiment incorporating a UV protective film or coating; ' 

Figure 3 is an isometric view of a portion of a ribbon 
embodiment incorporating a series of layered laminations ; 

Figure 4 is a view similar to Figure 3, of a further 
5 ribbon ernbodin^ent; 

Figure 5 is a view similar to Figures 3 and 4 shcvtijrig an 
embodiment incorporating laminations of differing width; 

Figure 6 is a view similar to Figure 3, of a substrate 
having panel score lines therealong; 
10 Figure 7A is a plan view of a multi-panelled ribbon, 

shewing a form of corner joint relief cut-out; 

Figure 7B is an isometric detail of a portion of the 
Figure 7A ribbon; 

Figure 7C is an isonetric detail of the figure 7B 
15 ribbon, as a formed section; 

Figure 7D is an isonetric view of the Figure 7A ribbon 
in partial ly erected relation, incorporating separate corner 
reinforcements ; 

Figure 7E is an isoretric view of a separate corner re- 
20 inforcernent, as incorporated in the Figure 7D assembly; 

Figure 8A is a plan view of a multi-panel rUbbon showing 
corner joint embodiirent relief cut-outs; 

Figure 8B is an isonetric view of a section embodiment 
incorporating an insertable corner angle, in partially assem- 
25 bled relation; 

Figurt 8C is an isonetric view of the insertable corner 
piece of the Figure 8B embodiment; 

Figure 9A is a plan view of a further ribbon embodiment 
shewing corner joint relief cut-outs; 
30 Figure 9B is an isonetric view shewing one portion of 

the Figure 9A rilton in partially folded relation, forming a 
sections- 
Figure 9C is an isonetric view of the completed section 
of the Figure 9A ribbon; 
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Figure 9D is an isanetric view of a folded corner of the 
Figure 9A embodiment, with inserted corner pieces; 

Figure 9E is an isanetric view of an insert corner 
piece ; 

5 Figure 10 is an isanetric view, in section, of a portion 

of a window construction incorporating a further spacer seal 
section entodiitent in accordance with the present invention; 
and, 

Figures 11 and 12 are iso~iretric views, in end view, of 
10 t>*D-piece spacer seals, assembled in adhering relation. 

BEST MODE OF CARRYING OUT THE INVENTION : 

Referring to Figures 1 and 2, glazing units 10, 12, 
respectively, have inner and outer glass faces 13, 14, with 

15 spacers 15, 16 secured in spacing relation therebetween. 

Primary seals 17 adhere the spacers 15, 16 in sealing rela- 
tion with the glasses 13, 14. A secondary seal 18, generally 
of polysulphide lends mechanical and sealing back-up to the 
spacers 15, 16. Dessicant 19 is located within the spacers 

20 15, 16. A metallic foil or UV resistant coating, layer 24 

generally does not touch the glass faces 13, 14. 

Referring to Figure 3, a continuous length of ribbon 20, 
according to the present invention, canprises a conpound 
structure having a cardboard layer 22, with a film or foil 24 

25 of gas and moisture impermeable material such as polyvinyl 

alcohol or polyvinylidene chloride (Saran, T.M. ) laminated 
thereto. A protective coating 25 that is resistant to ultra- 
violet degradation is applied thereover. This coating 25 may 
be a suitable thermoplastic elastomer, or other reflective 

30 film such as aluminum foil of one half mil or one mil 

thickness . 

It may be preferred to use the polyvinyl alcohol and 
Saran in combination so that the Saran protects the polyvinyl 
alcohol against water vapour. 
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The Figure 4 ribbon embodiment 32 canprises a metallic foil 
top layer 27 laminated to a substrate 29, of cardboard or 
plastic, on the underside of which a coating or layer of gas 
impermeable thermoplastic 30 is adhered. A protective coating 
5 25 that is resistant to ultra-violet degradation may also be 

included. 

The Figure 5 embodiment 34 canprises a composite ribbon- 
like web frcm which a subject seal/spacer may be fabricated, 
the ribbon 34 canprising an upper layer of film 24, and a 

10 lower foil layer 24' laminated to an intermediate substrate 

layer 22 of organic material. 

It will be noted that in the illustrated embodiment the 
foil layer 24' is specifically illustrated as covering only a 
portion of the area of layer 22. As illustrated in Figure 2 

15 the foil 24 1 is generally located so as not to "bridge " 

between the glasses 13, 14. 

Figure 6 shews a substrate 22, of plastic or cardboard, 
having indented fold lines 31 extending in edge parallel re- 
lation therealong. In the case of a plastic substrate the 

20 substrate 22 may be extruded, incorporating the fold lines 31 

integrally therewith. In the case of a sheet of plastic, 
cardboard, or Keyes fibre board serving as substrate 22, the 
fold lines 31 may be scored by appropriate means after 
formation of the substrate 22. 

25 The fold lines 31 may be bevelled at an angle of 45°, to 

provide fairly precise, stable joints to the corners of the 
section when folded. 

Referring to Figures 7A through 7E, Figures 7A and 7B 
shew a laminated ribbon 52 having a structure such as one of 

30 those previously illustrated, with six longitudinal fold 

lines defining longitudinal panels 53, 55, 57, 59, 61, 63 and 
65. 

The folding over of these panels generates the double 
section 67 of Figure 7C, as may be identified by the 
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respective numerals. The cross-hatched areas 66, 68, 70, 72 
ccnprise strike-out areas of the ribbon that are removed, as by 
cut-out or punching, in order to create corners 74, 76 (Figure 
7D) , about fold lines 11 , 19. In this embodiment each corner 

5 74, 76 incorporates a pair of L-shaped corner reinforcements 78, 

Figure 7E. Generally these corner pieces 78 are glued into 
position, as indicated in Figure 7D prior to in- folding of the 
panels 53, 55; 65, 63, so as to complete the form of section 67. 
It will be seen in Figures 8A, 8B and 8C that a irore simple 

10 ribbon arrangement 80 incorporating four fold lines and five 

panels may be severed in the manner indicated in Figure 7A and 
the respective three major portions, to form three sides of a 
frame, constructed into hollcw sections 82, 84. A corner joint 
86, possibly of cast construction, glued into place, completes 

15 each of the four frame corners. It will be evident that corner 

angles other than 90° may be selected, and the shape of the 
cut-outs bevel angles varied accordingly. 

Referring to the Figures 9 embodiment , the ribbon 9 2 , 
Figure 9A, comprises five lateral panels, appropriately 

20 divided by fold . lines . Figures 9B and 9C relate the ribbon 

panels of Figure 9A to the folding sequence and the final 
form of the section thus formed. 

Figure 9D shews a reinforced corner construction, with 
reinforcement pieces 78, as for the Figure 7 arrangement. 

25 The respective panels 93, 94, 95, 96 and 97 of the figures 

are clearly numbered, to shew the relationship between rihbon 
92, and the section 92 1 formed there f rem (Figure 9C) . It 
will be understood that a simple bevelled corner construc- 
tion, with glued insert corner pieces such as in Figures 8B 

30 and 8C, may be adopted. 

Figure 10 shows another embodiment of the present 
invention, similar to Figures 1 and 2, as a portion of a 
windew installation, taken at a section remote frcm a corner, 
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wherein a formed section 98 is sealed along the edges thereof to 
the adjoining panes 99, with a secondary outer peripheral seal 
100 of polysulfide or the lite applied, as protection and rein- 
forcement therewith. 

5 As previously msntioned, the subject spacer may be made 

up into a rigid profile, such as is illustrated in Figures 1, 
2 and 10. Such a length, say a predetermined 7 meters, can 
then be miter-cut, as indicated at Figure 7D, using a pre- 
formed corner insert 78 or 86, or the like, to make a 

10 suitable spacer-frame. In general, such predetermined 

section lengths would normally have received all requisite 
surface treatments, and may include the provision of external 
surfaces bearing contact adhesive, protected by a strippable 
barrier layer (not illustrated) . 

15 In the Figures 11 and 12 embodiment, the seal section 

comprises a pair of U-sections in mutually adherent relation. 
The joining of the two section components may be effected 
using cement or other adhesive, or heat sealing by way of a 
Saran intermediate coating. The section 102 of Figure 11 

20 corprises an upper, outer U-section 104, and a lcwer, inner 

U-section 106. Section 108 of Figure 12 ccmprises U-section 
110, 112. It can be seen in the Figure 12 embodiment that 
the same basic section can serve for both halves of the 
combination. This may also be feasible in the case of the 

25 Figure 11 embodiment. 

It will be understood that the reference to windows 
herein includes constructions such as doors and the like 
wherein seals of the present invention may be beneficially 
incorporated. The present described and illustrated embodi- 

3 0 ments are considered to be but illustrative of the present 

invention, without intention of limiting the scope of the 
present invention thereto. The scope of the present inven- 
tion is defined in the following claims. 



L 
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INDUSTRIAL APPLICABILITY 

Glazing units incorporating the subject seal may be 
widely used for dories tic and conrtercial windows and doors. 
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WHAT IS CLAIMED: 

1. A composite tubular insulative spacer for the pre- 
cision separation of glazing panels in substantially mutually 
parallel relation, comprising an organic substrate having a 

5 coefficient of thermal expansion compatible in use with said 

glazing panels, said substrate being faced with an overcladd- 
ing layer of gas impermeable barrier material selected frcm 
the group comprising polyvinyl alcohol, polyvinylidene 
chloride, thermoplastic polyesters, ethylene vinyl alcohol 

10 copolymers and a metallic coating and combinations thereof, 

applied to selected surfaces of the substrate. 

2. The spacer as set forth in Claim 1, said barrier 
material being selected from polyvinyl alcohol, poly- 
vinylidene chloride and combinations thereof. 

15 3. The spacer as set forth in Claim 1, said overcladding 

layer extending over both faces of said substrate. 
4. The spacer as set forth in Claim 3, said overcladding 

layer extending over at least one exposed edge of said sub- 
strate . 

20 5. The spacer as set forth in Claim 1, including a 

netallic layer layer secured to one face of said substrate 
and extending substantially the full length of said spacer. 

6. The spacer as set forth in Claim 5, said metallic 
layer extending laterally for a portion of the width of said 

25 spacer substantially equal to the distance between said 

glazing panels. 

7. The spacer as set forth in claim 6, said metallic 
layer extending in use in closely adjacent, non-contacting 
relation with said glazing panels. 

30 8. The spacer as set forth in Claim 1, being in ribbon 

form and having a series of longitudinally extending fold 
lines to facilitate formation of the spacer into tubular 
form. 

9. The spacer as set forth in Claim 8, said fold lines 
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comprising longitudinal creases wherein said substrate is of 
locally diminished thickness. 

10. The spacer as set forth in Claim 8, said fold lines 
defining adjoining spacer faces, when folded into tube form, 

5 at least one said face having perforations extending there- 

through to give access to the interior of said tube. 

11. The spacer as set forth in Claim 10, wherein the edge 
to edge K value for at least one said spacer face is in the 
range 0.080 to 0.98. 

10 12. The insulative spacer as set forth in Claim 1, being 

cut to a predetermined length to form a plurality of sequent- 
ially adjoining sides, the two ends thereof being joined to 
form a planar frams-like seal enclosure. 

13. The spacer as set forth in Claim 7, having four said 
15 fold lines to provide five said panels. 

14. The spacer as set forth in Claim 3, having at least 
t>o said fold lines. 

15. The spacer as set forth in Claim 3, two outer said 
panels of said ribbon being joined in overlapping, adhering 

20 relation to form a reinforced, closed section. 

16. The spacer as set forth in claim 1, comprising two 
sections in mutually secured relation. 

17. The spacer as set forth in claim 16, having one said 
section inserted partially within the other said section. 

25 

18. The spacer as set forth in claim 16, having said 
sections arranged in mutually overlapping, secured relation. 

19. The insulative spacer as set forth in Claim 1, contain- 
ed with a pair of panes, the spacer being fabricated into a 

30 structural section having a length slightly less than the 

perimeter dimension of a said pane, with angles therein to 
conform' adjoining lengths of said structural section to the 
lengths of sides of said pane, the thus formed peripheral 
seal being secured in sealing, adhering relation with adjoin- 
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ing inner surface portions of said panes, having said ribbon 
seal diaphragm means secured in continuous sealing relation with 
said panes to form a hermetically sealed enclosure between the 
panes. 

5 20. .The conbination as set forth in Claim 15, said 

peripheral seal including ultra-violet degradation-resistant 
material, forming a part of said spacer, positioned on the 
side of the seal adjoining said hermetically sealed en- 
closure . 

10 21. A fabricated, frame-like wjjndcw seal, for use in en- 

closing a space in hermetically sealed relation between a 
pair of opposed window panes, said seal comprising a 
plurality of elongated, side by side panels in mutually ad- 
joining folded relation, one said panel being substantially 

15 totally gas and vapour imperneable and positioned to extend 

laterally, in use, between said panes in sealing relation 
about the peripheral extent of said space. 

22. The seal is set forth in Claim 21, having a layer 

thereof resistant to ultra-violet degradation of the seal. 
'20 23 . The seal as set forth in claim 22 , said degradation 

resistant layer including pigmentation of carbon black 
combined with a metallic oxide. 

24. Tne seal as set forth in Claim 22, said degradation 
resistant layer being positioned at an inner boundary of the 

25 seal, relative to said space. 

25. The seal as set forth in Claim 21, said panels being 
folded to form a hollow section, in use to contain dessicant 
material therein. 

26. The seal as set forth in Claim 21, at least one said 
30 panel thereof having an aperature therein providing an access 

between said hollow section and said hermetically sealed 
space. 

22. An elongated hollow section of predetermined cross- 

section construction and length, for use in fabricating a 
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peripheral seal for use between adjacent glazing panes, said 
elongated section having a plurality of sides in mutual folded 
relation; at least one said side having a ultra-violet resistant 
surface thereof, one said side being perforable through the 
5 thickness to provide access within said hollow section; said 

section being suited for fabrication to form side members for 
said peripheral seal. 

23. The method of fabricating a multi-layer window light 

having a plurality of panes in peripheral hermetically sealed 
10 relation, conprising the steps of: 

providing an endless ribbon of predetermined width and 
lateral stiffness, and having at least selected areas thereof 
substantially gaseously non-permeable and possessing a pre- 
determined limited value of edge-to-edge thermal conductivity 
15 thereacross; 

severing a predetermined length of the ribbon; 

folding said ribbon laterally, along longitudinal fold 
lines to form an elongated tubular spacer section; 

joining said ribbon length intermediate the ends 
20 thereof to form a frame-like enclosure, and joining the ends 

of said ribbon to complete said enclosure; 

installing said enclosure in planar oriented relation 
as a spacer between a pair of said panes, to enclose a space 
in cooperation therewith, between said panes, -within said 
25 enclosure; and, 

sealing said enclosure in hermetical sealing relation 
with said panes, to position said selected ribbon area in 
edge sealed, sealing relation extending between said panes. 

29. The method as set forth in claim 24 wherein said 
30 section is preformed prior to the formation of the said 

framelike enclosure. 

30. The method as set forth in Claim 28, including the 
step of substituting a non-corrosive noble gas for air, with- 
in said enclosure, and providing a secondary seal in 

35 enclosing, fortifying relation thereabouts. 
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AMENDED CLAIMS 

[received by the International Bureau on 25 March 1992 (25.03.92); 
original claims 1,5,8,10,16 and 19 amended; 
other claims unchanged (4 pages)] 



1. A composite laminated insulative spacer for the precision 
separation of glazing panels in substantially mutually parallel 
relation, comprising an organic, resilient but stiff substrate 

5 having a coefficient of thermal expansion ccnpatible in use with 

said glazing panels, said substrate being faced with an over- 
cladding layer of gas inpermeable barrier material selected f rem 
the group comprising polyvinyl alcohol, polyvinylidene chloride, 
thermoplastic polyesters, ethylene vinyl alcohol copolymers, a 

10 metallic coating, and combinations thereof, applied to selected 

surfaces of the substrate. 

2. The spacer as set forth in Claim 1, said substrate being 
substantially planar, and said barrier material being selected 
from polyvinyl alcohol, polyvinylidene chloride and combinations 

15 thereof. 

3. The spacer as set forth in Claim 1, said substrate being 
substantially planar, and said overcladding layer extending over 
both faces of said substrate. 

4. The spacer as set forth in Claim 3, said overcladding 
20 layer extending over at least one exposed edge of said sub- 
strate. 

5. The spacer as set forth in Claim 1, including a metallic 
layer secured to one face of said substrate and extending sub- 
stantially the full length of said spacer. 

25 6. The spacer as set forth in Claim 5, said metallic layer 

extending laterally for a portion of the width of said spacer 
substantially equal to the distance between said glazing panels. 

7. The spacer as set forth in claim 6, said metallic layer 
30 extending in use in closely adjacent, non-contacting relation 

with said glazing panels. 

8. The spacer as set forth in Claim 1, being in ribbon form 
and having a series of longitudinally extending fold lines to 
facilitate formation of the spacer into channel form. 

35 9. Hie spacer as set forth in Claim 8, said fold lines 



comprising longitudinal creases wherein said substrate is of 
locally diminished thictaess . 

10. The spacer as set forth in Claim 8, said fold lines 
defining adjoining spacer faces, when folded into tube form, 
at least one said face having perforations extending there- 
through to give access to the interior of said tube f rem within 
said glazing panels. 

11. The spacer as set forth in Claim 10 , wherein the edge 
to edge K value for at least one said spacer face is in the 
range 0.080 to 0.98. 

12. The insulative spacer as set forth in Claim 1, being 
cut to a predetermined length to form a plurality of sequent- 
ially adjoining sides, the two ends thereof being joined to 
form a planar frame-like seal enclosure. 

13. The spacer as set forth in Claim 7, having four said 
fold lines to -provide five said panels. 

14. The spacer as set forth in Claim 3, having at least 
two said fold lines. 

15. The spacer as set forth in Claim 3, tvo outer said 
panels of said ribbon being joined in overlapping, adhering 
relation to form a reinforced, closed section. 

16. The spacer as set forth in claim 1, comprising two 
tubular sections in mutually secured relation. 

17. The spacer as set forth in claim 16, having one said 
section inserted partially within the other said section. 

18. The spacer as set forth in claim 16, having said 
sections arranged in mutually overlapping , secured relation. 

19 . The insulative spacer as set forth in Claim 1 , combin- 
ed with a pair of panes, the spacer being fabricated into a 
structural section having a length slightly less than the 
perimeter dimension of a said pane, with angles therein to 
conform adjoining lengths of said structural section to the 
lengths of sides of said pane, the thus formed peripheral 
seal being secured in sealing, adhering relation with adjoin- 
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ing inner surface portions of said panes, having said irisulative 
spacer secured in continuous sealing relation with said panes to 
form a hermetically sealed enclosure between the panes. 

20. The conbination as set forth in Claim 15, said 
5 peripheral seal including ultra-violet degradation-resistant 

material, forming a part of said spacer, positioned on the 
side of the seal adjoining said hermetically sealed en- 
closure . 

21. A fabricated, frame-like window seal, for use in en- 
10 closing a space in hermetically sealed relation between a 

pair of opposed window panes, said seal comprising, a 
plurality of elongated, side by side panels in mutually ad- 
joining folded relation, one said panel being substantially 
totally gas and vapour impermeable and positioned- to extend 
laterally, in use, between said panes in se alin g relation 
about the peripheral extent of said space. 

22. The seal is set forth in Claim 21, having a layer 
thereof resistant to ultra-violet degradation of the seal. 

23. The seal as set forth in claim 22, said degredation 
resistant layer including pigmentation of carbon black 
combined with a metallic oxide. 

24. The seal as set forth in Claim 22, said degradation 
resistant layer being positioned at an inner boundary of the 
seal, relative to said space. 

25 25. The seal as set forth in Claim 21, said panels . being 

folded to form a hollcw section, in use to con tain dessicant 
material therein. 

26. The seal as set forth in Claim 21, at least one said 

panel thereof having an aperature therein providing an access 
30 between said hollcw section and said hentBtically sealed 

space. 

V<ZZ. An elongated hollcw section of predetermined cross- 

section construction and length, for use in fabricating a 
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peripheral seal for use between adjacent glazing panes, said 
elongated section having a plurality of sides in mutual folded 
relation; at least one said side having a ultra-violet resistant 
surface thereof, one said side being perforable through the 
5 thickness to provide access within said hollow section; said 

section being suited for fabrication to form side members for 
said peripheral seal. 
IS^Kf. The method of fabricating a multi-layer window light 

having a plurality of panes in peripheral henre tic ally sealed 
10 relation, comprising the steps of: 

providing an endless rilfcon of predetermined width and 
lateral stiffness, and having at least selected areas thereof 
substantially gaseously non-permeable and possessing a pre- 
determined limited value of edge-to-edge thermal conductivity 
15 thereacross; 

severing a predetermined length of the ribbon; 
folding said ribbon laterally, along longitudinal fold 
lines to form an elongated tubular spacer section; 

joining said ribbon length intermediate the ends 
20 thereof to form a frame-like enclosure, and joining the ends 

of said ribbon to complete said enclosure; 

installing said enclosure in planar oriented relation 
as a spacer between a pair of said panes, to enclose a space 
in cooperation therewith, between said panes, within said 
25 enclosure; and, 

sealing said enclosure in hermetical sealing relation 
with said panes, to position said selected ribbon area in 
edge sealed, sealing relation extending between said panes. 

29. The method as set forth in claim 24 wherein said 
30 section is preformed prior to the formation of the said 

framelike enclosure . 

30. The method as set forth in Claim 28, including the 
step of substituting a non-corrosive noble gas for air, with- 
in said enclosure, and providing a secondary seal in 

35 enclosing, fortifying relation thereabouts. 
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STATEMENT UNDER ARTICLE 19 

In claim 1 the spacer is now further limited, the term "tubular" 
being cancelled, and "laminated" being inserted. Also defined as 
"organic , resilient but stiff substrate 

In claims 2 and 3 the substrate is further defined as "being sub- 
stantially planar" . 

In claim 5 the word "layer" (second occurrence) is cancelled 
(repetition) . 

In claim 8 the spacer is of "channel" form, "tubular" being can- 
celled. 

In claim 10 access to the tube interior is clarified as being 
"from within said glazing panels". 

In claim 16 the two sections are defined as "tubular". 

In claim 19 the term "ribbon seal diaphragm means" is substituted 
for "insulative spacer". 
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FIG 7 A 
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